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The Stormwater Management Act of 2007 (Act) requires that the Code of Maryland Regulations (COMAR) be
modified and a mode! ordinance developed for the purpose of implementing environmental site design (E5D)
to the maximum extent practicable (MEP). Significant changes to COMAR and the 2000 Maryland
Stormwater Design Manual, Volumes I & II (Design Manual), were adopted in May 2009. These changes
specify how ESD is to be implemented, how the MEP standard is to be met, and how the review of erosion

and sediment control and stormwater management plans is to be integrated.

The Act defines ESD as "using small-scale stormwater management practices, nonstructural techniques, and
better site planning to mimic natural hvdrologic runoff characteristics and minimize the 1mpact of land
development on water resources." ESD also emphasizes conserving natural features, drainage patlerns, and
vegetation; minimizing impervious surfaces; slowing down runoff;, and increasing infiltration. This defimition,
the modifications to COMAR, and the procedures and practices presented herein will guide developers and
designers submilling plans for approval. The changes required to implement the Act are significant and wul __

compel consideration of runoff control from the start of the land development process. As a result, erosion and_
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sediment control and stormwater management for new development and redevelopment will be conceived.
designed, reviewed, and built differently than prior to passage of the Act.
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VIEW PROOUESS

The Act requires the establishment of a comprehensive process for the review and approval of sedument control,

and stormwater management plans.

integrated with stormwater management practices. Additionally, acceptable plans must be desig

Planning for erosion and sediment control needs to start early and be

ned to prevent

soil erosion from developing, prevent increases in stormwater runoff, and mimmize pollutants n nonpoint
discharges. A coordinated, comprehensive review process includes the submittal and review of erosion and
sediment control and stormwater management plans for each of the following three phases of plan development:

L

LONCEPT PLAN

2. SITE BEVELOPMENT PLAN

2

' s

FINAL PLAN

This process is outlined and described in more detail in Figure A. 1.
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Figure A.1: Design Process for New Development
(Source: New Chapter 5 of 2000 Stornmwater Design AManual)
Concept Plan

Developing a site plan begins with gatherng,
charactenstics of the site. Designers should visit the pro;

map]

ying, and analvzing information about the physical

hosed development site in order to clearly understand its

topographic, vegetative, dramage and soil characteristics. Relving exclusively on topographic maps, soils maps,

and oiher materials found in the office without ficld ven

fication 1s not an acceptable planning technique.
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1he topography of the site, mapped at suitable contour mteﬂ als, will aﬂow the 1dentification of drainage patterns,
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IOpes and na*ualreqm—cesgucha euands- seeps, sireams, forests, critical ar andbu-_.r - Mapping the
flow of water onto, through, and off the site eqébs the delineation 0fdra1acr areas and flow pattems.
Downsiream w eman&a lakes, streams, structures, or other areas particularly sensitive to damage [Tom erosion
and sedimentation should also be investigated, mapped and 11'1c:or]301 aied mio the dem@:n to afford these areas

additional protection. The design should never allow

e ey

Investigating the site soil characteristics by cre:o‘[achmcal testing and referring to local soil survevs enables ihe
designer fo identify highly erodible soil areas that if possible should remain undisturbed. Long or steep slopes
(steeper than 15%), highly erodible soils, and vegetative buffer strips along water bodies should be mapped
and designated to remain undisturbed.

As plans are developed using ESD per the new Chapter 5 of the Maryland Stornnwater Design Mamual, the
concept plan at a minimum requires a narrative describing how erosion and sediment control will be integrated
into the stormwater management strategy.

Site Deveiomment Pian

After concept plan a pprov al, the designer should use comments, suggestions, and feedback received during the
concept phase in preparing site development plans. The site development plan will establish the foot rint of
the proposed project and demonstrate the relationship between proposed impervious surface and the exi aung
natmalcomdﬂmmIdenu[’ ied dumlcr concept plan design. This will better protect natural resources and buffers
and allow for using ESD practices throughout the site. Included in this step are the preparation of detailed
designs, computations, and grading plans for a second comprehensive review and approval. After approval
from the review agencies, the applicant wi 1l then proceed with final plan preparation including the design of
any structural practices needed to address remaiming channel protection requirements. Final plans will go to
both the stormwater and erosion and sediment control review agencies for approval

An overlay plan showing stormwater and erosion and sediment conirol practices are required as part of the site
development mbn"m[al

Final Pian

Comments from the site development plan approval should be incorporate into developing final phase design
plans. Exisling site topography as well as proposed contours must be shown at the appropriate mterval for the
Imit of disturbance (LOD), including contours for sediment controls such as sediment ir aps and sediment
basins. Final erosion and sediment control plans should include the location of each sediment control practice
and associated construction notes. Details and representative cross-sections, as appropriate, should also be
included on the final plans. Drainage areas must be delineated for sediment conirol practices whose sizing 1s
based on drainage area. These should include not only proposed, but initial phase and interim phase practices
and dramage areas. The sequence of constr uction and associated narrative must be detailed enough to guide
the contractor through the process of construction, maintenance, and removal of the erosion and -:;edlmeni
controls. |
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This section offers design strategies and planning guidance. The principles listed in Table A.1 should be followed
in developing erosion and sediment cortrol plans that protect against downsiream erosion, capture sediment on-

site, and meet all applicable guidelines and requirements.

Tahie A.1: Princinles of Land Deveiopment

Pestgn Principles

Plan the development to {1t the site

Minimize disturbed areas - duration (phasing) and extent (limits of disturbance)

Protect and avoid natural resources

Protect and avoid steep slopes and highly erodible sotls  — fY\{)Cb 212 é ALV, ar~<3{ e tCr| gl pos,

Stabilize exposed soils as soon as practicable

Control and/or manage on-site and off-site runotf

Use perimeter controls

Retain sediment on-site through settling, dewatering, and filtering

Inspect and maintam sediment controls

Plan the development to fit the site

A primary goal of ESD 1is the gonservation of natural ieatures (e.g. drainage patterns, soil, vegetation) to the
maximum extent practicable. Wor king with a sile’s natural features when designing improvements minimizes the
| admg Using the existing contours as much as possible reduces cuts and {1lls.

amount of necessary 11 and

Roads should be desiened paralle 1o the contours rather than perpendicul ar to them, In this way,

4
|
.'I"|--_I-IEL

steep slopes are

minimized and the e'u'thworlx can be lmpt to a minimum. Developing flatter slopes decreases the area that needs
to be cleared compared to development in steeper terrain. Fitting the development to the site results mn less erosion
and saves costs by limiting the amount of cut and fill as well as the need for structural components such as

retaming walls.

When soil disturbances occur and the natural vegetation is removed, the potential for erosion increases thereby
requiring more sediment controls to keep sediment on-site. To reduce the need for sediment controls, the extent

1?}1 oject 1s phased the active work area is limited to a portion of the site. A well designed plan wi

or stages of development that ensure only areas under active deifﬁlOpB’lﬁﬂt are exposed. All ot

have a good cover of vegetation or mulch. Also, grading should be completed and stabilized as
N . . 1l R Lo L 3
after 1t 1s inttiated.

A4

and duration of soil ex joaurﬁtshould be minimized. This 1s best achieved by_phasing and aeguencmcr When a

Il meclude phases
her areas should
soon as possible
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unit 1s a configuous area of disturbed earth on a site at any given time and is limited to 20 acres. o as determined
by the appropriate approval authoritv. Unless otherwise specified or approved, clearing and grubbing shall be
limited to a single grading unit. Work mav proceed to a second grading unit onlv when the fiftv percent of th

st grading unit has been stabilized and approved by the appropriate enforcement authority.

The project should be phased such that no more than gne grading umit of land is disturbed at a time. A grading

The sequencing of activities also enables the project to be completed in an efficient way that balances earth work
For example, a proposed roadway with large sections of cut and fill should be sequenced so that the areas in cut
are graded first, followed by the areas in fill. A detailed sequence of construction will coordinate the timing of
grading and construction activities with the installation of erosion and sediment control measures.

Protect and avoid natural rescurces _
Special attention should be paid to disturbed areas adjacent to natural resources. steep slopes, and erodible soils.
A site’s natural resource areas, such as wetlands, springheads, floodplains and stream buffers, are to be mapped
during the concept plan stage.

T'he approach for protection of natural resources is as follows:

e .AVOIDANCE
o NMINIMIZATION
e NITIGATION

Impacts to natural resources should be avoided as much as practicable. If avoidance is not feasible, every effort
should be made to minimize impacts. Permanent impacts to resources require mitigation, often at a 2:1 or more
replacement rate or in the form of compensation. Construction of erosion and sediment controls resulting in
lemporary impacts to resources may require re-establishing or creating vegetative buffers within the project limits
or enhancing existing resources outside the project limits.

I a project has a direct discharge into a Tier II water body or an impaired water body with a Total Maximum
Daily Load (TMDL) for sediment, an additional level of control(s) may be needed. This includes but is not
hmited to accelerated stabilization, passive or active chemical treatment systems (see Figure A.2)), redundant
sediment controls, or a reduction in the size of the erading unit.

avoid steep slopes and highly erodible soils

Protection of steep slopes is imperative to reducing erosion, and thérefore these areas should be identified in the
concept plan. Slopes steeper than 15% shail be avoided to the maximum extent practicable. If steep.slopes must
be developed, protection strategies include accelerated vegetative stabilization, structural stabilization, (e.g..
mechanically stabilized slopes), diverting runoff around or over (e. g., pipe slope drains) steep slopes, benching,
and incremental stabilization.  Other stabilization methods include soil stabilization matting and turf

reinforcement mats.

So1l erodibility is a measure of a soil’s resistance to the erosive powers of rainfall energy and runoff Highly
erodible soils have less resistance to erosion. Additionally, soils with fine silts and clay particles, once eroded,
remain suspended for an extended time period.  Turhiditv control_measures. as outlined in Figure A2, are
required when disturbing soils with high clay content. Information regarding highly erodible soils is provided in
the Appendix. |
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Figure A.2: Turbidity Control System (LCS) Flow Chart

Stabrilize exposed soils as soon as practicable
Minimizing disturbed areas, both in size and duration, 1s critical for preventing erosion and sediment runoif.
Areas that must be disturbed should be stabilized as soon as possible. At a minimum. permanent or temporary

e TR T T Pt e

stabilization 1s to occur within three calendar days following soil distur bance on on all per 1meter controls (e.g., earth
T T R ST TR r oy _mummmmm A R AT Tl T AR S ZA LA LY, RN et ST TR TR TP P e S T
berms, sediment traps) and HIOp@‘S oreater than 3:1 and seven cla}fs tor all other disturbed areas. Only areas Lmda
ey
active grading, or on certain Siles SUCH as SUrface Mines, are exempi irom these requirements. Accelerated

stabilization may be required based on site characteristics or at the request of the appropriate approval authority.

See Section B-4 for specifics on stabilization, including types of seeding, timeframes, and alternative stabilization
methods. All stabilization requirements should be mncluded on the erosion and sediment control plan.

Control and/or manage runofi

Flows onto, through, and off of the site must be evaluated. Consideration should be given to the type of flow
(sheet versus concentrated) and the slope, land use, and size of the contributory drainage area. Peal discharges
and velocities, as well as the volume of flow through and discharging from the site, need to be controlled to
minimize 01l erosion.

Most sediment controls are sized for the drainage area discharging to the control. This includes off-site as well as
on-site runoff, from undisturbed as well as disturbed areas. Reducing the drainage area may allow the use of a
_simpler, altermative practice (e.g. a sediment trap mstead of a sediment basin).

A.6
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T'vpically water convevances (see Section C) are used to divert runoff around the project site. These inciude earth
dikes, temporary swales, perimeter dike swales, diversion pipes, and permanent ditches which are often
constructed early i the project. On-site runoff volumes and velocities can be controlied with erosion control
devices such as check dams, pipe slope drains, outlet protection and other similar measures, as well as bv
‘establishing vegetation promptly and maintaining it vigilantly.

Use perimeter controis

I'he mam objective of a sediment control plan is to prevent sediment laden water from leaving the project site.
Generally, this 15 achieved by installing sediment control practices along the perimeter of the disturbed area
Although perimeter controls tend to be linear in nature, sediment traps and basins can also be perimeter conirols.
| Earth dikes, temporary swales, diversion fence, berms, silt fence, and super silt fence are other examples of
@%ﬁenmeter controls. Sediment controls designed along the perimeter of a site typically need to be instailed before
=z~ clearing and grading 0pera11om begin. Prior to installing perimeter controls, the limits of disturbance (LOD)
should be clearly marked in the field. This will help to ensure that no construction takes place outside the
approved limuts of disturbance.

Retain sediment on-site throush trappine, filtering, and/or dewatering

Sediment can be retained by either trapping or filtering or a combination. Practices such as sediment traps and
basins impound sediment-laden runoff for a period of time sufficient for soil particles to settle out. Filtering
practices include silt fence, temporary outlet structures, and inlet protection. When a sump or trapping area
needs to be drained, the sediment laden water 1s pumped through a dewatering device, such as a portable
sediment tank or a filter bag, where the sediment is separated from the effluent and retained for disposal.

Perimeter controls are the last line of defense on a construction site. These controls must be installed prior (o
any clearing and grubbing for the remainder of the project and they must be stabilized as soon as possible after
they are constructed, preferab 3

-

y withm 24 hours, but no more than 3 days after their construction. The
desi aner should use a combination of controls to convey runoff non-erosively, divert clear water flow around
the construction site, and to intercept and treat sedlmem—laden water through the appropriate sediment control.

Inspect and maintain sediment controls not alda 6@%@3@ \-QM whaT w&cﬁg o)

.Pmpu mplementation of the erosion and sediment control plan is as important as good planning and design.
Erosion and sediment controls are ineffective without proper installation and maintenance. Thorough, periodic
mamtenance checks of erosion and sediment control measures are necessary to ensure proper operation.
Although enforcement is beyond the control of the designer and reviewer, the plans and specifications need to be
clear and concise so they can serve as an effective enforcement tool. Inspection requirements should be provided
on the plans and depending on the approval authority may be stated in the approval or permit. The
owner/developer and contractor are responsible for conducting routine inspections and required maintenance. A;
a miminu, the site and all controls should be mspected weekly and after each rain event. However, the approval
authority may require more frequent mspections, especially adjacent to sensitive areas or in impaired watersheds.
Inspections may be required on a weekly or even daily basis or prior to or during a precipitation event. A m‘lﬁen
mspection report should be part of every inspection. The inspection report should mclude

e  Inspection date

e lype of mspection (regular, pre- xiorm event, post-storm event, inspection during ram event)

¢  Name and title of inspecior

e  Weather information (current conditions as well as time and amount of last recorded precipitation

e Brnef description of project’s status( e.g., percent complete) and/or current activities

e Ewvidence of sediment discharges
¢ ldentification of sediment controls that require mamtenance
e ldentification of missing or 1mpmpex v 11’1%'[51116(21 sediment controls | | - X

A7
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o Compliance status regarding the sequence of construction and stabilization requirements
e Photographs |

¢ Maintenance performed

e Installation or re-installation of sedument controls

The appropniate enforcement authority should be notified and the following meetings/inspections of the site
should be requested: |

I. Pre-construction meeting;
2. After mnstallation of sediment controls for each phase; and
After stabilization and prior to removal of the final-phase sediment controls.

L2

Implementation of the approved erosion and sediment control plan is required. The appropriate approval
authority must be consulted of any desired modifications to the approved plan. Modifications may be
iunplemented only upon written approval from the approving authority or in accordance with an MDE-approved
minor field modification policy. |
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